Report No.: 24EF

SS11090 02491

Test Mode: TX 2480 MHz_CH78_3Mbps
Horizontal
80.0 dBu¥/m
Limit1: —_
1 —:
w
40 %
0.0
1000.000 3550.00  6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuY dB dBu%fm dBim dB Detector cm degree Comment
1 4960.000 53.87 -1.76 5211 7400 -2189 peak 150 a5
2 % 4960000 414 -1.76 39.65 54.00 -14.35 AVG 150 bali]
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6NUMBER OF HOPPING FREQUENCY

6.1LIMIT
FCC Part15, Subpart C (15.247)
Section Test Item
15.247(a)(1)(iii) Number of Hopping Frequency
6.2TEST PROCEDURE AND SETTING

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.

b. Spectrum Setting: RBW=100 kHz, VBW=300 kHz, Sweep time = Auto.

Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating Frequency Range
RBW 100kHz
VBW 300kHz
Detector Peak
Trace Max Hold
Sweep Time Auto
6.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
6.4TEST SETUP
EUT SPECTRUM
ANALYZER

6.5EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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6.6 TEST RESULTS

Hopping Mode_1Mbps

Number of Hopping Measurement result(CH) Limit(CH)
Frequency 79 215
& Keysight Spectrum Analyzer - Swept SA o[-l

i RL RF 50 AC

Ref Offset 1 dB
Ref 10.00 dBm

Start 2.40000 GHz
#Res BW 100 kHz

Marker 1 A 2.402000000000 GHz

Avg Type: Log-Pwr
PNO: Fast GO  Trig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

#VBW 300 kHz

Sweep 8.000 ms (1001 pts)

12:47:10 AMJan 08, 2025

Stop 2.48350 GHz

MKR MODE TRC| SCL X

i
2.402 000 GHz 1.956 dBm e
2.480 000 GHz 1373dBm| [ [ ]

FUNCTION FUNCTION WIDTH

FUNCTION VALUE 2

STATUS

Hopping Mode_3Mbps

Number of Hopping

Measurement result(CH)

Limit(CH)

Frequency

215

Bl Keysight Spectrum Analyzer - Swept SA
RL RF S

Ref Offset 1 dB
Ref 10.00 dBm

Marker 1 A 2.402000000000 GHz

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

PNO: Fast GO Trig: Free Run
IFGain:Low #Atten: 30 dB

#VBW 300 kHz

Sweep 8.000 ms (1001 pts)

o6 )
12:50:56 AMJan 0!

Stop 2.48350 GHz,

SoO0RNONAWN -

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

‘

=
@
2]

Page 45 of 61




Report No.: 24EFSS11090 02491 AI I

TAVERAGE TIME OF OCCUPANCY

7.1LIMIT

FCC Part15, Subpart C (15.247)

Section Test Item Limit

Average Time of
Occupancy

15.247(a)(1)(iii) 0.4sec

7.2TEST PROCEDURE AND SETTING
a. The transmitter output (antenna port) was connected to the spectrum analyzer

. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz
. Use a video trigger with the trigger level set to enabletriggering only on full pulses
. Sweep Time is more than once pulse time
. Set the center frequency on any frequency would be measure and set the frequency span to
zero span
. Measure the maximum time duration of one single pulse
. Set the EUT for DH1, DH3 and DH5 packet transmitting
. Measure the maximum time duration of one single pulse
. DH1 Packet permit maximum 1600 / 79 /2 = 10.12 hops per second in each channel (1 time
slot TX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 10.12 x 31.6 =
320 within 31.6 seconds
j- DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time
slotsTX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 5.06 x 31.6 =
160 within 31.6 seconds
k. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time
slotsTX, 1 time slot RX).So, the dwell time is the time duration of the pulse times 3.37 x 31.6
= 106.6 within 31.6 seconds

O Qo oOT

—_ 0JQ

7.3MEASUREMENT INSTRUMENTS LIST

ltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
7.4TEST SETUP
EUT SPECTRUM
ANALYZER

7.5EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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7.6 TEST RESULTS

TX Mode_1Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.408 130.6 400
DH3 2441 1.700 272.0 400
DH5 2441 2.940 313.4 400

Yalhichpy S A

" -“T‘

My ﬁiﬂ-y,rm.' ‘[“‘ W

Aot
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>
Type: LogPur - -
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TX Mode_3Mbps
Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)
DH1 2441 0.417 133.4 400
DH3 2441 1.720 275.2 400
DH5 2441 2.960 315.5 400
_2441MHzDH1 2441MHzDH3 _ _2441MHzDH5

Sl
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8HOPPING CHANNEL SEPARATION MEASUREMENT

8.1LIMIT
Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater, provided the systems operate with an output
power no greater than 125 mW.

8.2TEST PROCEDURE AND SETTING
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) > 1% of the span
Video (or Average) Bandwidth (VBW) > RBW
Sweep = Auto
Detector function = Peak
Trace = Max Hold

Spectrum Parameter Setting

Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation

RBW 10 kHz

VBW 30 kHz
Detector Peak

Trace Max Hold

Sweep Time Auto

8.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
8.4TEST SETUP
EUT SPECTRUM
ANALYZER

8.5EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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8.6 TEST RESULTS

TX Mode_1Mbps
Channel Fr?&lr_'ezf;cy Sepacrgzgrr:?l\I/IHz) (k/ilrljizt) Result
S I I M -+ i
O i
S N I s S

2402MHz 2441MHz

ype Log b
o

o

>>>>>
Kz
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ATT

TX Mode _3Mbps
e W N - R
CHOO 2402 0.837 >(25§';'f]§vrv%/t%20d8 PASS
CH39 2441 1.005 >(@orrz é’vrv%/t%zo‘m PASS
CH78 2480 0.987 >(25’é';f]§\,rvfj’t%20d5 PASS

2402MHz

2480MHz

=T
3 Type LogPwr .
Avamio 108160 -
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9BANDWIDTH TEST

9.1LIMIT

FCC Part15, Subpart C (15.247)

Section Test Item
15.247(a)(1) Bandwidth

9.2TEST PROCEDURE AND SETTING

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.

b. Spectrum Setting: RBW= 30 kHz, VBW=100 kHz, Sweep Time = Auto.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth
RBW 30kHz
VBW 100kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

9.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A
9.4TEST SETUP
EUT SPECTRUM
ANALYZER

9.5EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.5 unless otherwise a special
operating condition is specified in the follows during the testing.
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9.6 TEST RESULTS

TX Mode_1Mbps
. 99 % Emission
Channel Frequency 20dB Bandwidth Bandwidth Result
(MHz) (MHz) (MHz)
CHOO0 2402 0.973 0.8724 PASS
CH39 2441 1.007 0.8970 PASS
CH78 2480 0.982 0.8931 PASS
- 2402MHz _ 2441MHz

Radio Dwice 8TS

-20.00 48

andwidth
893.10 kHz

-10.640 kH:

9821 kHz  x

8.63 dBm

99.00%
-20.00 48
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TX Mode_3Mbps

Channel

Frequency

(MHz)

20dB Bandwidth
(MHz)

99 % Emission
Bandwidth

(MHz)

Result

CHO0O0

2402

1.231

1.1502

PASS

CH39

2441

1.245

1.1617

PASS

CH78

2480

1.238

1.1543

PASS

2402MHz

2441MHz

2480MHz

Ref 10.00 aBm.

enter 2402 GHz
[#Res BW 30 kHz
Occupied Bandwidth
1.1502 MHz
v -2.520 kHz
1231 MHz

9.45 dBm

¢ 99.00%

-20.00 48

Ref 10.00 dBm

enter 2441 GHz
[sRes BW 30 kHz SVBW 100 kHz

Occupied Bandwidth Total Power 9.21 dBm
1.1617 MHz

Tr or 2000 kHz % of OBW Power  99.00 %

1.245 MHz xdB -20.00 4B

Ref 10.00 dBm

SVBW 100 kHz

Occupied Bandwidth Total Power 9.00 dBm

1.1543 MHz
v 4319KHz % of OBW Power

99.00%

1238MHz  xdB -20.00 dB.
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10MAXIMUM OUTPUT POWER

10.1LIMIT
FCC Part15, Subpart C (15.247)
Section Test Item Limit
15.247(a)(1) Maximum Output Power 0.125Watt or 21dBm
Note:

Frequency hopping systems shall have hopping channel carrier frequencies separated by

a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB band
width of the hopping channel, whichever is greater, provided the systems operate with an output
power no greater than 125 mW.

10.2TEST PROCEDURE AND SETTING
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in

the block diagram below.
b. Spectrum Setting: RBW= 1MHz/3MHz, VBW= 1MHz/3MHz, Sweep time = Auto.

10.3MEASUREMENT INSTRUMENTS LIST

Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 [ Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

10.4TEST SETUP

EUT SPECTRUM
ANALYZER

10.5EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special

operating condition is specified in the follows during the testing.
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ATT

10.6 TEST RESULTS

TX Mode_1Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 2.800 0.001905 PASS
CH39 2441 2.483 0.001771 PASS
CH78 2480 2.250 0.001679 PASS
Limit 21dBm /0.125W

nnnnnnn

=
Avg Trpe L e [
Avghiaa 108300 -
MKr? 2.401 859 GrEz
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ATT

TX Mode_2Mbps

Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 3.449 0.002213 PASS
CH39 2441 2.965 0.001979 PASS
CH78 2480 2.851 0.001928 PASS
Limit 21dBm /0.125W

=
Avg Trpe L e [
Avghiaa 108300 -
MKr1 2.4 ™
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ATT

TX Mode_3Mbps
Channel Frequency Output Power Output Power Result
(MHz) (dBm) (W)
CHO00 2402 3.603 0.002292 PASS
CH39 2441 3.294 0.002135 PASS
CH78 2480 3.048 0.002017 PASS
Limit 21dBm /0.125W
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11CONDUCTED SPURIOUS EMISSION
11.1LIMIT

For FCC
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak Output
Power limits. If the transmitter complies with the Output Power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required.

11.2TEST PROCEDURE AND SETTING
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in

the block diagram below.
b. Spectrum Setting: RBW= 100 kHz, VBW=300 kHz, Sweep time = Auto.

11.3MEASUREMENT INSTRUMENTS LIST

Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Spectrum analyzer| KEYSIGHT N9010A MY55150427 2025/05/22
2 Attenuator Mini-Circuits BW-S10W2 101109 N/A
3 RF Cable Mi-cable C10-01-01-1 100309 N/A

11.4TEST SETUP

EUT SPECTRUM
ANALYZER

11.5EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 4.5 unless otherwise a special

operating condition is specified in the follows during the testing.
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11.6TEST RESULTS

TX Mode_1Mbps
Bandedge CHO00 (Lower) Bandedge CH78 (Upper)

B e St sh = B e s St sh

Dlsp[ay Line -17.58 dBm Avg Type: Log-Pwr D|splay Line -18.09 dBm  Type: Log-Pwr
st —»- Trig: FreeRun Avg|Hold: 100100 PNO: Fast ~—»— Trig: FreeRun Avq[HeId 1001100
in:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 1 dB - 3 Ref Offset 1 dB Mkr1 2.479 830 GHZ|
Ref 10.00 dBm - dBidiv 'Ref 10.00 dBm 1.912 dBm
g )

Center 2.38025 GHz X
#Res BW 100 kHz #VBW 300 kHz . #Re #VBW 300 kHz

KR MODE TRC SCL FUNCTION | FUNCTION WDTH FUNCTION VALUE - KR MODE T FUNCTION | FUNCTIONWDTH FUNCTION VALUE -
| 1 [ N [1]f] z AM 830 GHz 2. 429 dBm| | | 1 [ N [1]f] 2. 479 830 GHz 1 912 dEm
56.692 dB

= STATUS = STATUS

Bandedge- Hopplng on (Lower) BandedgeHopping on (Upper)

i Keysight sp«wm Analyzer - Swept SA| @ i Keysight sp«wm Analyzer - Swept SA

Dlsplay Llne -17.64 dBm Avg Type: Log-Pwr Dlsplay Llne -18.41 dBm Avg Type: Log-Pwr
i AvglHold: 1001100 PNO:Fast —»— Trig: FreeRun AvglHold: 1001100
#Atten: 30 dB IF Gain:Low #Atten: 30 dB.

Ref Offset 1 dB. g Ref Offset 1 dB.
Ref 10.00 dBm - Ref 10.00 dBm

Center 2.38300 GHz . Center 2.49975 GHz
H#Res BW 100 kHz #VBW 300 kHz . H#Res BW 100 kHz #VBW 300 kHz

KR WODE TRC/ SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE - KR WODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE E
B N [1[f] 2 05 835 GHz 2. 350 dBm| | B N [1[f] 2. 479 000 GHz 1. 559 dBm|
2 KRS 2.390 000 GHz 4638dBm| | [} 2 IEEEEE 2483500 GHz $4309dBm[ |}

3 IEERES! 2.400 000 GHz 44992dBm| [ ) — @ @ o @ /1
- o ]

usc’ STATUS =3 STATUS

10th Harmonic of the fundamental frequency
CHO00 CH39 CH78

Arg Tyom Log P - o 19.44 Avg Tyow Log Pur : 9 Hz
Trg:FreeRun AN 3130 o T FeeRun AviHois 8330 o Trig FreRun
skt 3068 At 3068 A sitan: 3068

Ref Ofeet 1 08
Ref 10,00 dBm
(A

Stop 26.50 GHz| q Stop 26.50 GHz| t iz Stop 26.50 GHz|
SVBW 300 kHz Sweep 2.530 5 (10000 pts Res B 100 kz SVBW 300 kHz Sweep 2.530 5 (10000 pts e Sweep 2.530 5 (10000 pts)

T —TTT 24417Ga 0547 dom, 24787GH2 0871 g8
248243 Gz 39,066 dm. 24388 1 G| 40733 dem 24886 0 Gz 40.040 dBm,
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TX Mode_3Mbps

Bandedge- CH00 (Lower)

Bandedge CH78 (Upper)

P
I NAUTO 11:35:36 PHJan 07, 2025
Avg Type: Log-Pwr kL 4
AvglHold: 100/100

B Ky RS o
R

Dlsp[ay Line -17.96 dBm

PNO: Fast —»—-  Trig: FreeRun
IFGain:Low #Atten: 30 dB.

Ref Offset 1 dB.

Mkr1 2.402 175 GHZ]
Ref 10.00 dBm 2

049 dBm

Span 50.00 MHz|
#VBW 300 kHz

FUNCTION WIDTH FUNCTION VALUE

KR WODE TRC SCi X Y FUNCTION
[f] 2.402 175 GHz 2049dBm| |
2 ] 2.400 000 GHz $5969dBm| | [
Y N (1 [ ] 2.390 000 GHz 44748dBm| |
. @ o
e
1

o) & fam
I LGN AUTO 113657 P3N 7,
Type: Log-Pwr TRAC
Avq[HeId' 1001100

B o spcram S o,
R

Display Line -18.29 dEm

PNO:Fast —»-  Trig: FreeRun
IFGain:Low #Atten: 30 dB

2.480 160 GHz|
Ref Offset 1 dB 1.716 dBm|

Ref 10.00 dBm

Span 50.00 MHz|
weep 5.333 ms (10000 pts)

KR MODE TRC SCi Y FUNCTION WIDTH FUNCTION VALUE
=y N 1 f] 2480160GH1 T S
2 IEERES! 2483500GHz|  68847dBm| | [
— o
e
e
e

#VBW 300 kHz

FUNCTION

= STATUS

Bandedge- Hopplng on (Lower)

B I e ]
115626 PHian 7 2025
Type: Log-Pwr

Dlsp[ay Line -17.68 dBm
Avq|HoId'>|oﬂ/1ﬂo

Trig: Free Run

NO: Fast G
" #Aten: 30dB

IFGain:Low

Ref Offset 1 dB.
Bidiv__Ref 10.00 dBm

Span 50.00 MHz|

Center 2.38300 GHz
Sweep 5.333 ms (10000 pts)

#VBW 300 kHz

FUNCTION _|_FUNCTION WIDTH

12
llll 2 407 160GHz|  2.326 dBm)
2.390 000 GHz ~46.487 dBm
2.400 000 GHz 45,093 dBm

g Type: Log-Pwr
OfFast —»- Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.
Mkr1 2.478 820 GHZ
Ref Offset 1 dB
Ref 10.00 dBm 1.351 dBm)|

Span 50.00 MHz|
Sweep 5.333 ms (10000 pts)

FUNCTION VALUE

Center 2.49975 GHz
#Res BW 100 kHz
KR MODE T

e

Sy N [1]f] 2 473 820 GHz 1. 351 dBm

EEEREE! 2.483 500 GHz 46933dBm| [ )
— o 1

#VBW 300 kHz

FUNCTION _|_FUNCTION WIDTH

23om~onswna

STATUS

H
8

10th Harmonic of the fundamental frequency

CH39

CH78

Arg Typw Log-Pur
Avnaig 10108

Ref Ofuet 1 68 Ref Ofuet 1 68
Ref Ref 10.00 dBm.
¥

0.00 aBm

:
Res BW 100 kHz

SVBW 300 kHz

24417, 216200,
24808 4Gz 38816 dem

919Gz, 0441 dam:
84GHz 31247 dom.

vy Tyow Log P n 5 Arg Tyom Log Pur
Aviord 13700 o Tig FaeRun Avgnai 10700
< sinan: 3068

Stop 26.50 GHz|
Sweep 2.530 s (10000 pts SVBW 300 kHz
1124 g0
38447 d8m

END OF TEST REPORT
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